B randstrup et al are to be congratulated for this randomized prospective study demonstrating a significant downside to high postoperative intake (and output) in patients undergoing routine colon and rectal surgery. While I initially thought their standard formula for fluids was exceptionally high, a review of several recent colectomies at our institution confirmed that fluids are routinely administered at 125 mL per hour despite patient size, in addition to at least 1 L of fluid containing medications. Urinary output of 100 -125 mL an hour is not uncommon, and there seems to be a reluctance to let urinary output drift down to 20 -25 mL per hour in patients who are otherwise mentally clear, not tachycardic, and have a normal blood pressure.
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Things have changed since I trained. Arterial lines were not that common, Swan-Ganz catheters were unheard of, and subclavian lines were just being introduced in 1975 at our institution. The only central lines used routinely were "long lines" inserted through a basilic vein on the night before aortic resection to eliminate delays the next morning. This line was never used in general surgical patients. Patients were administered 80 -100 mL per hour of Ringer Lactate for the first 24 hours and boli of 100 -200 mL of fluid if the patients became tachycardic or if the systolic pressure drifted lower. Intake and output records were evaluated daily for discrepancies between the two. In morning rounds, Zollinger demanded that we know those values.
The situation is different now because central lines are placed in most major cases, IV fluids are administered at 125 to 150 mL.per hour (plus ranitidine, plus IV antibiotics, plus. . .), which adds up to well-hydrated (overhydrated) general surgical patients. The rates are generally not decreased until an oral diet is tolerated, and just as in the unrestricted group in Brandstrup's study, an excess of sodium and water is administered to these patients. The authors focus their attention on this issue and demonstrate convincingly that there is a price to be paid for this approach.
There are many reasons that fluid overloading has become the norm. Increased invasive monitoring produced treatment of numbers rather than evaluating the patient's condition. Trauma centers have shown that strong hearts, the benefit of youth, and a good renal system tolerate liters, and liters, and liters of fluid. While renal failure is avoided, the abdominal compartment syndrome has appeared and been the price for this aggressive fluid replacement. An additional price, I believe, is that surgical trainees become desensitized to administration of these high volumes in a patient population with smaller third space losses, more chronic illness, and a risk of cardiopulmonary complications.
Brandstrup et al demonstrate this risk in their study of colectomy patients. Compared with trauma patients, the group is older (average age, 64 -69 years), drink a fair amount of alcohol (probably not different then trauma patients), and have a high incidence of cardiovascular, pulmonary, and other chronic disease processes, which increase their ASA risk. Blood loss was not excessive in the study and appeared to be well accounted for, but there was a clear difference between patients who were treated with the standard regimen and those given fluid restriction. The standard regimen included preloading with 500 mL of hydroxyethyl starch and infusing approximately 5.6 L (plus fluid for blood loss) to a 70-kg person in the first 24 hours. Interestingly, salt loading was maintained throughout the regimen, which as the authors point out, may have been a factor. Restricted regimen patients had no preloading, no significant replacement for third space losses, and received glucose plus water plus additional fluid for blood loss.
The resulting outcome differences were striking. Restriction reduced major complications, including tissue-healing complications, cardiopulmonary complications, anastomotic leakage, sepsis, bleeding, pulmonary edema, ventricular arrhythmia, bradycardia, and stroke. It would have been valuable for the authors to note when these complications occurred; I suspect many of them occurred on the 4th or 5th day when this volume was mobilized into the vascular space, and the kidneys called upon to diurese the fluid. The authors were appropriately circumspect of possible confounding variables in that the study was not performed in consecutive patients (probably not possible), and there were 2 minor violations of the randomization sequence (probably of little significance). In addition, there were differences in smoking (weighted in favor of the restricted group), and there were more proximal anastomoses in the restricted group, which also favored that group. However, as they pointed out, the anastomotic leak rate was quite acceptable; even if leaks were eliminated from the analysis, the differences in cardiopulmonary problems were still dramatic. Not surprisingly, a 3-to 4 -kg increase in body weight occurred over the first 2 days, a common finding in our hospitalized patients.
I believe the results of the study, but I hope there are investigators who don't. As with many studies of this type, it is important for it to be duplicated, and I encourage skeptical investigators to test this hypothesis and randomize patients to running them "dry" versus "wet" in a study as well designed as that by these authors, but with a more diverse population of surgical patients. I hope that the doubters examine when the timing of complications occurred, whether cardiac arrhythmias were common, and the patients' need for diuretics. I commend the authors in providing data that support my bias, and I look forward to other studies of this issue. I believe they will confirm the findings that IV fluids, the most commonly used drug in the hospital, are a double-edged sword, and I doubt that the findings are restricted to colorectal patients.
